Cytoskeleton and ion movements during volume regulation in cultured PC12 cells.
The present study investigates the role of cytoskeletal elements, microtubules and microfilaments, on ion transport systems activated during volume regulatory processes in PC12 pheochromocytoma cells. Disruption of microtubule network by colchicine (0.1 mM) or vinblastine sulfate (10 microM) has no significant effect on PC12 cell hydration or on changes of the intracellular K+, Cl- and Na+ content observed in hypo-osmotic conditions. Disruption of microfilament network by cytochalasin B strongly affects volume regulation in a dose-dependent manner. Cytochalasin B leads to a potentiation of the initial cell swelling and the regulatory volume decrease is suppressed. Although, the internal K+ and Cl- level decreases significantly, as demonstrated by measurements of intracellular ion content and 86Rb fluxes. Using the patch-clamp technique, we could demonstrate in PC12 cell membranes an ion channel whose gating is affected by application of a negative hydrostatic pressure (mechanical stress) to the membrane patch, by exposure of the cell to hypoosmotic medium (osmotic stress), or by disruption of the microfilament network with cytochalasin B.